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REDUNDANCY SCREEN
Componenl Group: Freumatk; Conirols Prepared: P, Lowrimore
CIL ltern: CI00-06 Appraved; T. Hguven
Coamponen: Hellum Precharga Walve Appraval Date: Griran
Part Numbar; R5M1D10G Chanpga #: 1
Faflure Made; Fallura to eonlalk halium pressurant, Diracibre #: GCBD ME3-01.521
Pagw: 1ali
Cridieality
Phase Failira ! Effect Dagcripthon Hazard Aeferanca
1 4| HPY bedy fxils to eontein heNum AresILant, ugh Nowrate of heiom reduces sipghly pressure to PCA. HPOTE interrreadipte geal purge i
41 p-essure diminiskes. High heliurn dovsats cauzes overpretaunzation of af compartment. Loss of vehicie, ME-C15,
ME.C104
Redundarcy Screans; SIMGLE POINT FAILURE: Mia
F35 HFY Eody (3is bo contain (shum preseorant, bigh flensrale reduces supply pressure to FLA, HFOTP intermediate zeal purge pressure 1R_.
4.1 dininzhes Controllar monilars HPQTP intasmegiate s@al purge prassure sansod wd deleely aul-af-lend conditan, Enpine ready s MECTE,
whitled  Launch deday, Less of vahlels due bo HPOTE fire may reaull ¥ foss ol hallam to HPO TP IASL RUrRE i2 nat delackad. ME-33P,
WME-G3A
Rarundaney Scraens: PREUMATIC SYSTEM - SENSOR SYSTEM: UNLIKE REDLMOANCY
A:Pasy - Redundant hardware ilems ae capable of checkout during normal grourd Wnaraond.
B: Pass - Loss of a redundant hardware ilems |s dataciatls dhurirg Hight.
C: Fall - Lazs of redundant hardware items coutd resuk frovn @ single cxedbla ewvanl
o HEV body oF check valva bedy failz 1o carlain heion prassuram. 1PV falle ta sLppty hallum pressuran: Tor Poge shuldown | oss of FPogo 1
4.1 shuldown clrarge during MECO. at zera G condilon and mirkmum NPEF £hutdown will resul in ceviallorioversnasd of HPOTF andior ME-16,
O [POTR. Loss of wehicle. ME-G1a,
1 ME-G10C
-..l
e

Redundancy Screans SINGLE POINT FAILURE &4




DESIGN
Componett Group: Preumalic Controls Prepared: P. Lowilmara
CIL lam: 0005 Appioved: T. Hyuyon
Compenant: Helium Frechargs Valve Appraval Bale: BF2I95
Part Humber: RSI10180 Charge §: 1
Fallure Mada: Failure to contain haflum pressurant Qirectlve #; CCPD ME3)1-5213
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O=slgn / Deenment Resrarce

EAILURE CAIISE:  A: Structyral fallure {parent metal] of: Helium pracharge vatve by 51,
B: Structural fallure {parent metal] of Helium prachame aolensid hausing.

INCONEL 7148 |15 USED TD MANUFACTLRF THE HELIUKW PRECHERGE YALVE HOUSING (). IT HAS HISH STRENGTH AMD RELATIVELY LOWWY THERMAL EXPANSION-CONTRASTION
LHARACTERISTICE RCLATIVELY LOW THERMAL, EXPAN S ICHN-CONTRAL ITOM CHARACTERISTICS FROVIDE BETFER TOLERAHCE CONTROL ANG LOWER INDUCED STHESS FROb
NHMATE CONTACT WITH DISSIAILAR METALS, IT 15 CORROSION RESISTANT AND EXHEITS HIGH STRESS CORROSION CRACKING RESISTANCE, INCOWEL TIBALSO POSSESSES B,
COMPARATIVELY HIGH MODULLIS OF ELASTICITY (7). THE SOLENOID WALWE HOUS MG {3115 MADE FROM 7075-TE51 AL LIMINLUM ALLOY. LIGHTWELEHT, HIGH STRENGTH, AND
TENSIIF YIELD {2 ARE THE PRIMARY REASONS FOR LUSING THIS aLLDY, PROTECTION FROM GEMERAL CORROSION AMD CALVANE: CORROSIOH AT DISSIMILAR “IETAL CONTACT
AREAS |5 PROVIDED EY AMID'ZING THE ALUMINUR AL QY (4} HIGH S CLE AND LOW CYCLE FATIGRIE LITE, AS WELL A5 THE flINIMLIW FACTORS OF SAFETY FOR THE HELILIL
PRECHARGE WALVE, MEST CEI REGINREMENTS (7, EXCEFT FOR PROOF PRESSLRE FACTOR WHICH IS ACCEFTED PER MAJOR WANER 1By, THE FIPY WAS CLEARED FOR
FRACTURE MECHAMILEMDE FLAW GRDIWWTH RINCE IT COMTAING WD EBALTURE CRITICAL PARTS (3] THE ASSEMBLY HAS COMPLETED DESHGN VERFICATION TESTRG £5).
INCLLDING VIERATION AND ENDURAMCE TESTING (67, A EXAMINATION OF ENGINE 2010 HEY SHOWED NO EVIDENCE OF DEGRADATION R WEAR OF THE DETAMN PARYS. THE
VALVE AUCUMULATED OWER 13,300 SECOMDS AND 49 STARTS. THE CONTRIOLER MORNITOR STSTEN IS COMPRISED O REDUNDANT SENSOR ELECTROMNICS, REDUNDAHT
HARMESSES. AND RENUNDANT CONTROLLER GHANNELS {105,

11} RICID'EA, {2h RES-ASE2-6, 14 REQ10359; (4) HA1BD9-CO%; (5) DUS-SSME-517: (6} R5SS-517-53, RES-517-51; {T) RLO0SIZ, CPIZOROADIE, RES-8546; (B} DARI33%: 13y WASA TASH
117, A0 CR4GROONI PT { 133 6.4
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SSME FMEAICIL
INSPECTION AND TEST

Compeona . Group: Prieumatlc Conlrolz Frepared: P. Lowrmare
CIL Mem; CIi-U6 Approved: T. Nguysn
Comparent: Helive Pracharge Vatve Approwal Date; Lidledp
Fart Number: RS010180 Changa & 1
Falfure Mode; FakHure Io canta#nhallum pressuraat. Diregtiva 2. CCAD MEZT-91.E413
Page: 1of 1
Failura Causes SHynifcaat ¢ karacierlslics inspaccnls) r Testia) Erocurant Re'srence
ALL CALISES HELIUM PRECHARGE RED10-BR
VALWE ASSEMBELY
HOUSING, HEL IR REDIM AT
PFRECHASIGE \yALVE
SOLENCHD WALWVE ASHOAH
SOLEMOID R5a10359
MATERIAL INTEGRITY FMATERIAL NTEGRITY IS VERIFIED FER DRAWING REQUIREMENTS, RE010186
RE010354
THE HEA T TREAT IS VERIFIFN PER DRAWING AND SPECIFICATION RCOLIREMENTS RS0101E1
S00a5e
FADS11-020
R 11025
HOUSING ASSEMBLIES ARE FEHETRANT INSPECTED AFTER FINISH MASHIMING AND HEAT FAD1153-118
TREATMEMNT,
ANUDIZE OF SOLENOID 1S YERIFED FER DRAWING REQUREMENTS. RS010359
LI_" FROOF TESTING HPV ASSEMBLY LESS SOLENGID vALVE 1S PROOF TESTED RS010180
.y ALON45%
w SOLENQID VALVE 15 PFROOF PRESSURE TESTED ASD10349
RLONZ25
ASSEMBLY INTEGRITY THE HPW ASSEMALY IS VERIFIED DURIME ACCEPTANGCE TESTIMG. RLAOn459
PRE.FLIGHT CHECKOQUT FLIGHT READIMESS TEST, IMGCLUDIMG PNELMATIC SHUTDOW 1S5 FERFORMED EACH FLIGHT, ChNGh veASO a3c

FLIGHT READINESS TESTS AND VALVE CYGLE VERIFICATION A RE PERFORMED EACH FLIGHT.

AFT CLOSEQUT INSFECTION |5 PERFOQRMED PRIDR TS ELIGHT

HFWV OPERATIDN |5 VERIFIED DLURING PNEUMATIC CHECHOUT PRIGR TO CRYO LDANMMG. [LAagT
TEST:

Failufe Hisinn: Comprahensiva failure Fistory dala ls meictalived in the Problem Fzpo-ing dalabzse [PRAMS PRACA)
Reference: WASA 'aiter SAZ1/BA3GH end Poc keldyne b=ter SORCDATE
Cperatonal Use:  dal Apofizable,

OMRSD 500FAD 211
OMRES0 W 1A30 050

OMR S0 1EUG 07
OMRED SCOFAC 243



